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1. Introdução
$QHFHVVLGDGHGHDYDOLDUDFRPSRVLomRHOHPHQWDUGRVRORpFUHVFHQWHYLVWRTXHFRPRFUHVFLPHQWRGD
DJULFXOWXUDHSHFXiULDWRUQDVHLQGLVSHQViYHODUHDOL]DomRGHVVDVDQiOLVHVSDUDYHUL¿FDURJUDXGHVX¿FLrQFLDRX
GH¿FLrQFLDGHFHUWRVHOHPHQWRVHVVHQFLDLVSDUDRVROR%(51$5',HWDO
2FiOFLRpFRQVLGHUDGRFRPRXPPDFURQXWULHQWHVHFXQGiULRPDVDSUHVHQWDXPDLPSRUWkQFLDUHOHYDQWH
SDUDRVROR$OpPGDVXDLPSRUWkQFLDFRPRQXWULHQWHRFiOFLRFRUULJHRS+GRVRORGLPLQXLQGRDDFLGH]GHVWH
SURPRYHQGRPHOKRULDVQRFUHVFLPHQWRGDVSODQWDVDXPHQWDQGRDGLVSRQLELOLGDGHGHRXWURVQXWULHQWHVHDLQGD
GLPLQXLDWR[LFLGDGHGHDOJXQVHOHPHQWRVFRPRRDOXPtQLR
&RPRXVRGHXPDWpFQLFDUiSLGDFRQ¿iYHOHEDUDWDFRPRDHVSHFWURPHWULDGHHPLVVmRyWLFDFRPSODVPD
LQGX]LGRSRUODVHU/,%6VHULDSRVVtYHOREWHUDFRQFHQWUDomRGRVSULQFLSDLVHOHPHQWRVHQFRQWUDGRVHPXPGHWHU-
PLQDGRVRORGHPDQHLUDGLUHWD$XWLOL]DomRGHVVDWpFQLFDWDPEpPpLQWHUHVVDQWHSHORIDWRTXHRSUHSDURGHDPRVWUD
pWRWDOPHQWHGLVSHQViYHORXVLPSOL¿FDGR3$648,1,(7$/
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6HJXQGR1LFRORGHOOLHWDODWpFQLFD/,%6PRVWURXXPSRWHQFLDOSURPLVVRUSDUDDTXDQWL¿FDomRGH
FDUERQRHPVROR5!YHUL¿FDQGRDVVLPDYHUVDWLOLGDGHTXHHVVDWpFQLFDDSUHVHQWDSRGHQGRFRPSOHPHQWDU
WpFQLFDVMiFRQVROLGDGDVSDUDDTXDQWL¿FDomRGHFDUERQRFRPRRDQDOLVDGRUHOHPHQWDUGHFDUERQR&+1
&RPLVVRRREMHWLYRGHVVHHVWXGRIRLDYDOLDUDFRQFHQWUDomRGH&DHPVRORGHVLVWHPDVSURGXWLYRVGH
SDVWDJHQVXWLOL]DQGRDWpFQLFD/,%6FRPRDX[tOLRGHXPDWpFQLFDGHUHIHUrQFLD
2. Materiais e Métodos
2.1 Local de amostragem
$VDPRVWUDVIRUDPFROHWDGDVGHVRORVGHVLVWHPDVSURGXWLYRVGHSDVWDJHQVORFDOL]DGRQD(PEUDSD3H-
FXiULD6XGHVWHHP6mR&DUORV63ODWLWXGH¶VXOHORQJLWXGH¶RHVWHFRPPpGLDGHDOWLWXGHGHP
2.2 Preparo das amostras
$VDPRVWUDVIRUDPFROHWDGDVHPUHSOLFDWDVGHFDPSRQDVSURIXQGLGDGHV
HFP$DPRVWUDJHPIRLUHDOL]DGDHPiUHDVGHQWURGDORFDOL]DomRFLWDGDDFLPDVHQGRTXHQRWRWDO
REWHYHVHDPRVWUDV$VDPRVWUDVGHVRORIRUDPVHFDVHPHVWXIDj&HSDVVDGDVHPSHQHLUDGHPP$SyV
RSHQHLUDPHQWRDVDPRVWUDVIRUDPSUHYLDPHQWHPRtGDVSUHQVDGDVHPSDVWLOKDVDDSUR[LPDGDPHQWHWRQHODGDV
FRPGLPHQV}HVGHFPGHGLkPHWURPPGHHVSHVVXUDHJGHPDVVDD¿PGHIDFLOLWDUDFRORFDomRGDVPHV-
PDVQRVLVWHPDXWLOL]DGRSDUDDDQiOLVHSDGURQL]DQGRDIRUPDItVLFDGDVDPRVWUDV
2.2 Determinação de Ca por LIBS
$VDPRVWUDVIRUDPVXEPHWLGDVDXPVLVWHPD/,%6GD2FHDQ2SWLFVPRGHOR/,%6SOXV¿JXUD
HTXLSDGRFRPXPlaser GH1G<$*SXOVDGR4VZLWFKHGGHP-FRPGXUDomRGHSXOVRGHQVGLkPHWURGR
IHL[HGRlaser laser spotGHPPDSUR[LPDGDPHQWHWD[DGHUHSHWLomRGHDWp+]GHWHFWRU&&'&KDUJH
&RXSOHG'HYLFHGHSL[HOVFREHUWXUDGDIDL[DHVSHFWUDOGHQPHUHVROXomRySWLFDSUy[LPDGH
QPFRPWHPSRGHDWUDVRGHOD\WLPHGH+s entre o pulso do laser HDDTXLVLomRGRHVSHFWUR3DUDFDGDHVSHFWUR
DGTXLULGRIRUDPGDGRVWLURVDFXPXODGRVXPWLURGHOLPSH]DGDVXSHUItFLHHRXWURVGRLVJHUDQGRXPDPpGLD
SDUDDDTXLVLomRGRHVSHFWUR3DUDDVDQiOLVHVIRUDPXWLOL]DGDVSDVWLOKDVSDUDFDGDDPRVWUDVHQGRDGTXLULGRV
HVSHFWURVSRUIDFHWRWDOL]DQGRHVSHFWURVSRUDPRVWUD
)LJXUD6LVWHPD/,%6GHEDQFDGDGD2FHDQ2SWLFVPRGHOR/,%6SOXVIRQWHGHHQHUJLD
laserFkPDUDGHDEODomRFRQMXQWRGHHVSHFWU{PHWURV
'HWHUPLQDomRGH&DSRU(VSHFWURPHWULDGHDEVRUomRDW{PLFDFRPFKDPD
2FiOFLRIRLH[WUDtGRGRVRORSRUH[WUDomRFRPUHVLQDGHWURFDL{QLFDHGHSRLVIRLTXDQWL¿FDGRSHODWpFQLFD
GHHVSHFWURPHWULDGHDEVRUomRDW{PLFDFRPFKDPD$VDQiOLVHVVHJXLUDPRPpWRGRSURSRVWRSRU5DLMHWDO
24. Metodologia de análise
2VHVSHFWURVREWLGRVSHODWpFQLFD/,%6IRUDPWUDWDGRVSRUPHLRGHXPVRIWZDUHGHDQiOLVHVRQGHIRL
UHDOL]DGDDFRUUHODomRSRQWRDSRQWRSDUDWRGRVRVSRQWRVGRVHVSHFWURVGH/,%6HPUHODomRjFRQFHQWUDomRGH
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FiOFLRFRPD¿QDOLGDGHGHHQFRQWUDUDPHOKRUOLQKDGHWUDQVLomRSDUDRFiOFLRGH¿QLQGRDVVLPXPPRGHORGHFD-
OLEUDomR)RLHVFROKLGRXPPHVPRSRQWRHPWRGRVRVHVSHWURVPpGLRVSDUDFDGDSDVWLOKD(VVHVSRQWRVHUDPHQWmR
FRUUHODFLRQDGRVjFRQFHQWUDomRGH&DDWUDYpVGHXPPRGHOROLQHDUHDVVLPXPYDORUGH5HUDREWLGR2SURFHVVR
IRLUHSHWLGRSDUDWRGRVRVPDLVGHPLOSRQWRVGRHVSHFWUR
$SyVHVVDFRUUHODomRSDUDHVVHSLFRGH WUDQVLomRDSOLFRXVHRVRIWZDUHGHDQiOLVHREWHQGRDVVLPXP
PRGHORGHFDOLEUDomRSDUDR&DRQGHXWLOL]RXVHDiUHDGRSLFRGHFiOFLRREWLGDSRU/,%6YHUVXVDFRQFHQWUDomR
GH&DIRUQHFLGDSHODWpFQLFDGHUHIHUrQFLD
3. Resultados e Discussão
$¿JXUDIRUQHFHDFRUUHODomRSRQWRDSRQWRGRHVSHFWUR/,%6HPUHODomRjFRQFHQWUDomRGRFiOFLR$
VHWDLQGLFDRSLFRHVFROKLGRSDUDUHDOL]DUDVDQiOLVHV$WUDQVLomRFRUUHVSRQGHDRFiOFLRL{QLFRFRPFRPSULPHQWR
GHRQGDGHQP
)LJXUD&RUUHODomRSRQWRDSRQWRGRHVSHFWUR/,%6HPUHODomRjFRQFHQWUDomRGHFiOFLR
$SyVDHVFROKDGRSLFRGHWUDQVLomRGHFiOFLRUHDOL]RXVHDDQiOLVHXWLOL]DQGRRVRIWZDUHGHVHQYROYLGR
&RPRVYDORUHVGDViUHDVGRVSLFRVGH&DHFRPRVYDORUHVGDVFRQFHQWUDo}HVREWLGDVSHODWpFQLFDGHUHIHUrQFLD
IRLPRQWDGRXPJUi¿FRGDFRQFHQWUDomRGH&DSHODLQWHQVLGDGHGRVSLFRVGHHPLVVmRFDOFXODGRVSHOR/,%6$
FRUUHODomRWHYHXPYDORUGH5 )LJXUD
)LJXUD0RGHORGHFDOLEUDomRSDUDFiOFLR
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4. Conclusões
$SDUWLUGRVUHVXOWDGRVSRGHVHFRQFOXLUTXHpSRVVtYHOUHDOL]DUDTXDQWL¿FDomRGHFiOFLRDSDUWLUGDWpFQLFD/,%6
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